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I __ INTRODUCTION 


Application and Hearing 

The City of Edmonton applied under section 7 ef The Hydro and 
Electric Energy Act for approval of the addition of two 165 mega— 
Watt electric tenerating wnt ter ooevt seC lov erens cap ower plant elon 
the east bank of the North Saskatchewan River and in the north-east 
section of the City) sand forsanmordemicltectine connection ot tne 
additional wnltsh to Sts electric wdist ributdton syst emrand. touuranc— 
Mission lines of Calgary Power Leda: 

The application was heard in Eamonn On sJaniiacrye 183.) Sly 2 ey 
the Enerey Resogrees Congerve tions Roar ews © eG Wen yO de ture det Scan 


Ve MEellard  * 3.2 Po sSerone* PrertorewanawN. «Berkowitz ear t ame 


Appearances 
The following appeared at the hearing: 


Auli pie envadval cl Oneal 
Name Used 


pe imaheport Represented, by Witnesses 
Cli eor Edmonton Power Agta Mac onal die Os.Ce i’, IRENE eal Ge Gil ike). 
Edmonton Penance 
V.. Kondrosky, 
1D lias. 


Ue Kee Sen Pa Bn a 


CLEpe seu Cie y ao Wo by Hawkins.» P. Ene. 
Calgary Calgary AGA eer Sstop, “Prone 
Canadian Alberta Power WEGPese ogling ARP ring) 
Utilities; 

Li mat ed 


A eorporate Teorganization completed since tie heariwnge nas 
resulted in the electric” enerey Tattiitles which were Tormer ly 


operated by Canadian Utilities, Limited now being operated by 


ALbDertea sPowen uit ed. In thisyreportsit, Ts convenient, toere tes 
to these closely related corporations vacwAltterlam rower. 

The City of Calgary in its interventton was, concer neaqsnoce a. 
much with the power plant additions proposed, bDutewit wo) enpna note 
and development of future electric) enerecy veeneratine projects wun 
Alberta, 

Alberta Power intervened to advise the Board that upon 
review of the applicattiongit “considered thes nropocca adds tome 
to conform with ‘the Reserve Sharing Agreement and) to be, invtne 


PUD Lew int erecen 


The Background to the Application and) the- Application 

The City ,of.Edmonton is a Local authority within the meaning 
of The Hydro and Elect ticwinercy Ace. 

The, applicant has sthesseconds lances tcl ce tt cre CN et aise 
System in -tle Province ec. Les proportuLon tofetheainuverconnected 
system energy requirement in 1970 was 21 per cent, compared to 59.8 
per cent for Calgary Power Etd, end s49 (7 per peel eel Om nw) cee 
Power. [ts power plants end electric distribution sys" cieame 
connected to the transmission Lines of Galeary. Powersltd aaa 
through the latter system indirectly “co that) oisAlpertan Power, 
Alberta Power, Calgary Power and Edmonton Power have .a Reserve 
Sharing Agreement, .thegprincipalsepoin’s ofywaiengwenerset Loner 


in Appendix C of ERCE Report 7V=CaHR The approvals and 


authorizations under which Edmonton Power has constructed and 


(1) In the Matter of an Application of, CanedvansUtil 1 t1 ese mu ime 
for Approval of..the Construction and Operation pof an Addition 
to the Battlew kh iver PowersPlant sands oF sane coe? 92.6 msi Uue 
InterconnecuLons October hoi7. ls 


operated its Clover Bar power plant: are listed in Appendix A to 
this ‘report, 

For many years Edmonton Power has operated a power plant at 
Rossdale in Edmonton? tol sitpp ly ther Gd ty se reqiitr ement’sy In 
Septenber 1702 she Fircr ts SMW unit eetrhe’ new Clover par 1 te 
was commissioned and a second unit of the same size is scheduled 
for commisetoniae sim) fy. 

Twe Capacity of ENe power plant atter Lhe addition cr etwo 
units proposed in the subject application would be 660 megawatts. 
The power plant would be fuelled with gas obtained from 
NorPehnwes term (eter ier. me btn erece The waste gases produced in 
conMect lon WLEh the propos eqs ~Lwo Wnats would be exhausted ta the 
atmosphere through a single 23l-foot high stack and would contain 
no particulate’ matter orv sulphur dioxide]. but would contain 
twelve Tone tons per day or nLorous oxices when Doth units were 
operated: ati maximum cConeinucwen rating. Cooling water would be 
drawn from tthe North Sagskatcwewan River=and returned to Tt aiter 
weer Maxinum cooling” water flow would: be" 700 cubic Feet per 
second when the plant is generating 660 megawatts, Water con- 
taining chemicals discharged from the power plant would be 
conveyed toe a disposal ‘pit foreneutralizgation and testing berore 


béineg Trelurned Loven eani ver, 


The Boards s Concern, and; Responga bilat Les 
The Board had occasion to: consider, applications) fors major 


additions to thermal power plants as reported in ERCB Report 


71-C-HE and ERCB Report 72=CHHBewee In those meports, The Hydro 
and Electric) Energy! Acti, ands particularly sectoonsivGn 7) ance le 
as it affected such applications was discussed at length. Also 
discussed was; the concurrnenty fursded lcitusons of) Chie) Depar tment pion 
the, Environment with, respect tio) those aspectis; entailing: the 


control..of, pol LutiLonm.and the sensunance, of env ronment, conservatmason. 


For the reasons), set, ott, in thewabovemmentioncdarenortic 2 it ne 
Board's. consideration, of the present, applieattonswil lenoteanwolve 
all aspects .ofs Provinejal reserves. DRoduciivescapagiiy amc 
requirements of electric energy. But is concerned with the part 
the additional facilities will, play in, the ‘economicis order lye 
efficient, penerarion: ors ¢lectric (energy. neal oerta , As pointed 
out. by the, applicant, the, Board hadjancluded thes, fuels requizementis 
of the Clover Bar power. plant in estimating the Alberta require— 
ments for gas for, the period from January. .¢ 1970 “fo, DeécenD ermeus 
1999, 9) 

The Board notes the size of the proposed power plant expan- 
sion,. the, fact, that it, could, be, consddered, a, nearly andependent 
power plantiin itgself,. the environmental matters) involveduyand 
the fact, that, the, applicationsstor thea firert two und teste Glover 


Bar Were Doty Consa d.ér eds bivwet ld Sabogal ae In these, circumstances 


(2) “In the Matter of an Anpiseact oneot caleatye Powe tel de me 
Approval of the Gonsttuctilon and OperationsorsAdcitionewco 
the’ Sundanee’ Power? Plant} and* for an* Order for their inter— 
connection. September 1972. 


(3) SeerQGCReReport!7L=By Report and Decision regarding 
Alberta! a Fotute’ Requitement si for Gas. February 1971. 


and in light of the statutory provisions discussed in the above 
nent ronedsreports ath eapoercawivigdealtiwithythevapplicatiookunder 
sectilone/7estbeects one u) motmenemAck. aby the provisions fof whicn 
the issue of@anvapprovavewouldarequiresthe authorization of sthe 


Lieutenant Governor in Gounerl> 


i SPECT FIC: LSSUES: (OF THEVAPPLICATION 


The matters of principal concern with vespect toe etesappliec 
ation are essentially the same as those which were identi fiedvin 
connection with the application of Calgary Power Lid, for) expansion 
of its Sundanee plant and which were discussedsin Seer one oe 
ERCB Report 72-C—HE. They are repeated here in similar language 
for the sake vol conven Lences 


(lL) -Tieuneedsfonsand ties super. it yor 
the proposed) increased capacity. 


Is the additional) ¢anaeity required at the Gimespropoccumun 
serve the consumers supplied by Edmonton Power? Are the proposed 
units of stitable sige to serve’ the needs" of “thes kdamontone: owes 
system? Will the proposed units, when added to ther* existing 
generating units of Edmonton Power. alsorsuLtl enerrequw,enen ter cf 
the Provincial interconnected) system ands senve toemint cones sma. 
the ¢Leizens ora Loenta Will the additional capacity as re- 
quested "“provide"for ec¢anomic, orderly and -eriicientPoceneracion 
Of electrical” enercgy in A bere 


(2) “The suLtabLhity of ther ehoice* ore Eherener sy 
resource and» the adequacy of tne  fuclmreser. con 


ls the proposed energy resource (i.e, sea) Clie moet suite 
and economic? Li so, 48° the source. Of gage anGaretriomiecanve 
adequate for a plant installation of the proposed capacity, 


(3) The, sunitabllatya ot) providinerth einer easied 
Capacithe atthe, Clover, Bare sd te. 


lee the, Clover Bax) saitiey avisuitable: bocativons toe provide 


additional capacity to serve the consumers supplied by Edmonton 


Power? Will the added generation at this site adequately serve 
the Provincial interconnected system whereby the citizens of the 
Province as a whole will also benefit? 

(4) °The energy conversion efficiency. 

Are theyproposed units sefficient -from!'the wiewpoint,of (energy 
resoungesuGi hifgationm? Does seach Vvunit «incorpiona't ¢ ral] veconomea lly 
justiivablve medern refinementssiin thepinterest’s eof uchiiciercy,, 
economy and safety? 


(5) Mire twwelatponshiip °° the *pmopos ed” aid dation 
to the etisting power planet, 


Should the applicati om-for the addition to the power plant 
be considered separately (nom the existing plant sor shouldethe 
entire operation (be ‘reviewed aa a single application? Should 
an approval! be considered) for the proposed addition only of 
for the Eota)l Glover Baz (development: 

(6) “Ihe impact ot (the proposal on the environment. 

What is the impact of the present plan on the environment? 
What will be the added €frfect or the two additional units? What 
will be the combined effect of the total Clover Bar development 
on the atmosphere. Che river. and “tue acjoining recreational 
residential and industrial developments. Does the applicant 
plan. to install adequate protective measures? Th not, what 
additional requirements must be provided to safeguard the total 
environment? 

(7) The adéquacy of present planning for the expansion 

of electricceneration “and transmission faciiiti es 
in Alberta, 

Is the present type of planning carried out by Edmonton 


Power, Calgary Power Ltd., and Alberta Power Ltd. as the three 


principal*séelectric energy /generating utilities *®intithe (Province 
adequate? Should other electric utility operators be included 

in the planning group? Does the present system of planning furnish 
the Board with sufficient ‘information*so that it°*may “ensure jeconomic, 
orderly and efficient development in the fublic interest of 

hydro energy and generation of electric energy in the Province? 

How may the present planning be improved in order to satisfy the 


foregoing requirements? 


III THE NEED FOR AND THE SUITABILITY OF 
THE INCREASED CAPACITY 

Views of the Applicant 

(1) Load Growth 

The applicant stated it expected the relatively high rate 
of load’ growth in’ the City ‘of Bdmonton to continue’, and predicted 
an annual growth in energy requirements of about ten per cent 
per year to the end of the Seventies. Edmonton Power also forecast 
the City's annual load factor to increase from about 53 per cent 
in 1970 to 59 per cent in 1980, and therefore projected the 
corresponding peak loads to increase at the rate of 9 per cent 
in recognition of the increasing load factor. The Edmonton peak 
load was projected as 711 MW in 1976 and the minimum load 
corresponding with that peak load would likely be about 225 MW. 
These latter loads correspond to 23 per cent and 7 per cent, 
respectively, of the interconnected system peak load projected 
for 1976. Edmonton Power operates an all-thermal generating 
system of twoliplants’,” Rossdale and Clover Bar, connected with the 
Alberta interconnected system by an interconnection of 80 MW 
capability at the Rossdale plant. The newer Clover Bar plant 
WLLL Carry Dase-Load at rae capac y Lac uun ol O29 tO V0 per, Cel. 
and the older Rossdale plant will carry the cyclic peak load 
at a capacity factor of 20 to 40 per cent. Both thermal 
plants are capable Of Operating at Higuer capaclLty Lattore, 
and the applicant did not discuss the projected energy require- 
ments in detail because energy deficiencies are not anticipated 


on the Edmonton Power system, 


(2) Reserve Requirement 

The applicant submitted data on load and reserve which is 
summarized in Table [II-l. In Table III-1, the Clover Bar units 
are shown at 65 per cent annual capacity factor throughout and 
this is based on the applicant's statement that Clover Bar will 
operate, at 465. to.9/0) per icentmand Rossdalesat (20. tom40eper ace ne 
capacity, factor until. 1980.... sEdmonton, Power referred tosthem lo 
per cent reserve capacity used as a desired minimum reserve in 
the Reserve Sharing Agreement, and also commented on certain 
criteria: contained, in an excerpt, from the National Power survey 
conducted in the United States by the Federal Power Commission. 

Edmonton Power noted that the FPC survey report, which 
examined reserve requirements by the commonly used method of 
reliability calculations.,, stated that a new unit will affect 
the calculations of reserve requirement roughly in proportion 
to the square of the size of the unit. The applicant quoted the 
FPC conclusion that. apdisproportionate, etrecte on eres ery 
requirements is most noticeable when a very large unit is 
added to assystem, of small.size units; and, concluded, that, "larger 
in the sense used in the survey, could be considered as a 500 MW 
or even a 300 MW size in relation to the Edmonton Power system. 
The applicant further stated that the reserve margin required 
for a large unit should be equal to the net capability, of 
that unit plus,a 5, or 10 per cant allowance for deviattonusmo. 
the actual load from the expected load. Spinning reserve as such 


was not discussed, but the applicant did state that the Edmonton 


TABLE 111-1 


SCHEDULE OF PROPOSED NEW GENERATING CAPACITY 


_____ANNUAL_LOAD ___ GENERATION (AT YEAR-END) 
LOAD ENERGY NET INSTALLED CAPACITY RESERVE 
FACTOR REQU 1 REMENT PEAK CAPACITY FACTOR * CAPACITY 
YEAR PLANT t GWH Mal Mu t ; 
1974 ROSSDALE 1168 390 34.0 
CLOVER BAR 973 171 65.0 
ComB INED 5366 2141 456 561 43.6 23.0 
1972 ROSSDALE 1390 390 40.6 
CLOVER Bar 973 171 65.0 
ComBINeD 54.3 2363 496 561 48.0 1237 
1973 ROSSDALE too? 390 40.6 
CLoverR Bar Wea? 342 65.0 
ComB INED 54.6 2609 545 732 49.3 34.3 
1974 ROSSDALE 933 390 Citas 
CLOVER BAR 1947 342 65.0 
ComBINED Say 2880 595 732 449 2060 
1975 ROSSDALE i283 390 36.0 
CLOVER BAR 1947 342 65.0 
COMBINED 555 Ti 3180 651 (RE NS) 12.4 
1976 ROSSDALE 1328 390 38.8 
CLOVER BAR 2190 513 65.0 
COMBINED Boao 3510 711 903 qeaw 27.0 
SHA ROSSDALE 954 390 Biss 
CLOVER BAR 2921 Bilis 65.0 
ComMBINED 56.9 3875 777 903 48.9 16.2 
1978 ROSSDALE 1111 390 a255 
CLover BAR 3164 684 65.0 
COMBINED bts 4275 849 1074 51.6 26.5 
ee) ROSSDALE 828 390 24.1 
CLoveR BaR 3894 684 65.0 
COMBINED 58.6 4722 928 1074 50.2 Set 
1980 ROSSDALE 1319 390 38.6 
CLoveR BaR 3894 684 65.0 
ComBINED 58.6 ey? fs! 1015 1074 55.4 5.8 


* CLOVER BAR UNITS ASSUMED TO OPERATE AT 65% ANNUAL CAPACITY FACTOR, WITH NEW UNITS PRORATED 
TO 3 MONTHS OUT OF TWELVE IN THE YEAR SCHEDULED COMMERCIAL OPERATION BEGINS 


NOTE THE APPLICATION $S FOR UNITS WITH A NOMINAL NAMEPLATE RATING OF 165 MEGAWATTS HOWEVER, 
FOLLOWING TESTS ON THE EX#STING CLOVER BAR UNITS, THE APPLICANT REFERS TO THE MAX#MUM 
ATTAINABLE CONTINUOUS RATING OF 171 MEGAWATTS. 
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Power contribution to the interconnected system's underfrequency 
load-shedding program was 120 MVA in early 1972. 

(3) s@The ‘Size land 'seheédu hing tof sthe. Units #Proposed 

Edmonton Power stated that the Clover Bar site has been 
plannedsas a four—-unit phlant#@with®*matched pains soft17ilseMWocuntits. 
The scheduling of these units and the associated reserve 
capacity is shown on Table III-l. By planning and constructing 
the number 3 and number 4 machines as a pair of units in sequence, 
the ‘applicant siaid it Mexpéected /toSsaverabout Sl ,300 7000 tas 
compared with “ehayeostot installing taepairsoh individually 
designed “units! ? The PPI SMW un Lees ize sproposedefiortinstablation 
in -'976 ‘wasi #oré’cagt *to beteqwivalent to’ 23%per centiof othe 
Edmonton annual peak load and 5 per cent of the corresponding 
peak load on the interconnected system, and Edmonton Power 
stated that 3 *to {lO per cent of -intercounected"syastem peak 
load was normally the maximum size for a new unit. Also, in this 
particular "casey ea nit larecer tian eral MW would “bie inet ifc fenc 
if operated solely for the Edmonton system at times of light 
load, It further argued that effictency and cost advantages of 
a 300 MW unit did not *justitfy "the "increased "size. 'and *showld 
the load growth drop to “the national average’ *of *fiper’ cent, 
a 171 MW unit -wowld be’-much more ‘suitable ‘for -thelr ‘system: 
Finally, the applicant stated that 4 total plant ‘qapatil Prey koe 
about 660 MW at the Clover Bar site was determined on the basis 
of available cooling water from the river and an anticipated 
shift’ of the *Crry Ss future’ erowth in “enerey redWtirements “tio 


the south-west corner of Edmonton. 


Views of the Interveners 

(1) The Citytobicaleany 

The City of Calgary interpreted Edmonton Power's statements 
about studies of possible coal-firing and economical power as 
a Willingnessitosconside&k aa gjoint iventures The-@ity “of aGaboany 
also stated that there was an obvious advantage in the consolid- 
ation of reserve into a few relatively large units on a combined 
system, and that the size of unit proposed by Edmonton Power was 
related primarily to that applicant's system. This intervener 
suggestedsthatithe Boardsrequ ine (thatnuallenewsapp lication deter 
power plants in the future include a section entitled “Economic 
Features of Installation", It noted that the figures presented by 
the applicant ,under this, section imp Lied that sche CLty sot sCaloam, 
might realize a:saving .in energy costs by entering into a joint 
venture and becoming a co-owner of a generating plant. 

The Gity of ;Galgany conaludad .by ssthatine wohar PLiaduid snot 
oppose either die pou application or the Calgary Power 
application then also before the Board, but that the Board should 
favor the formation of "joint-venture" generating projects sized 
to the overall requirements of the whole Provincial system. 

G2) Calgary Power 

Calgary Power did not intervene but did state it was an 
interested party, 

(3) Alberta Power 

Alberta Power stated that the proposed additions at the 


Clover Bar plant were in accordance with the provisions of the 


25 


Reserve Sharing Agreement and were compatible with the plans of 
Alberta Power and Calgary Power. Alberta Power did not comment 


on the specific sige off unit chasent 


Views of the Board 

CL) Load Growth 

The proposed addition of capacity sat) the Clover Bary site 
will have a significant effect on the interconnected system and 
is thereby closely related to the proposed addition of capacity 
at the Sundance site), For completeness and continuity, parts of 
the discussion with respect to the Sundance site have been 
repeated tin whatlifod@ows! in? connectioni with Glover par, 

The Board has considered the forecast of load growth rate 
of approximately 10 per cent until 1980, presented by Edmonton 
Power and Calgary Power, and also similar forecasts presented 
earlier in connection with the Battle River Power plant extension. 
After a hearing in 1970 ‘on Provinelal requirement'’s’ for’ gas’? the 
Board adopted a Provincial long term average annual electric 
energy load growth forecast of 8 per cent extending into the 
Eighties. The National Energy Board has, from time to time, 
published forecasts showing an annual load growth of 7 per’ cent 
for Canada? and’? 8 per’ cent’ for? Alberta tor perivds” extending 
into the Eilgnt pees During thes 20" vearetotands intsuding Loyd tne 
average annual growth of electric energy requirements in Alberta 
has been more than 10 per cent and at the present time there 
are eno Lndleatlons that ™thereswill bewmasdracgtie reducti0n an 


the growth of energy requirements before 1980. It is generally 


a 1G 


accepted as prudent short term planning to use the most recent 
trend. 

The Board accepts” the? load irorecactsy of ‘both hdmoniton 
Power and Calgary Power as being realistic for present planning 
of the electric system of thes Province! into thes Vater Seventwvese 
The forecasts by Edmonton Power and Calgary Power, of a gradual 
increase of) annual Joad® factor to perhaps Se per cent hreher 
than experienced in 1971 is accepted as a reasonable estimate in 
the light’ of present’ economic? conditions, 


(2) Reserve Requirement, Size and the Scheduling 
of the Units Proposed 


Edmonton Power and Calgary Power each presented a qualita- 
tive discussion of the reserve margins required by their individual 
systems and by the interconnected Provincial system. Neither 
appeared to have made a detailed quantitative study of the 
reserve requirements. Edmonton Power referred to conclusions 
resulting from such studies performed elsewhere on the continent, 
Such conclusions would be more relevant if they had resulted 
from calculations based on the Alberta system, 

The Board understands that many operators of large electric 
utilities and power.pools, perform quantitative reliability 
calculations based.on. recognized. principles of,statistical 
analysis and probability methods. Some of the literature 
available on the subject of reserve margin suggests that systems 
with a firm peak demand of 2000 MW or more, or with 10 or more 
major generating units find such, calculations essential for eee 


generation planning. ofhe electricgvsindustryeinvAlbertaghas 


understandably not considered such calculations necessary in the 
past, but with a 1971 firm peak demand of about 2000 MW, and 
a number of different sizes of generating units as shown in 
Table III-2, a more precise method of evaluating and stating 
reserve requirements would now seem appropriate for future 
planning of the interconnected system, The Board recognizes that 
informed judgment is important when establishing reserve margins 
and that errors in forecasting and unforeseen changes in the 
economy’ tend to @iimit the confidence in the forecast on which 
reserve margins are based, but it believes the time has arrived 
when such judgment should have the support of specifically 
applicable quantitative analysis. 

The generating schedule proposed by Edmonton Power, Calgary 
Power and Alberta Power for the Alberta interconnected system 
is presented in Figure III-l. From Figure III-l, the Board 
notes that after 19/5 Che capacity reserve would vary fromea hieteoe 
abowt (28 per centyin 1976 to avlow of about 21 per cent inwis7oe 
Consideration of these reserve margins as surplus capacity 
year by year to 1980 indicates that 2a 500 MW unit plus a 286 
MW unit could be out of service and covered by the capacity 
reservel. —Thewoveral lh: capacity factor for all «the thermal 
plants is expected to range between 35 and 60 per cent in the 
late-Seventies, and would increase to about 70 per cent in 1975 
1f the largest unit then on -thetsyatem, (266° MW) were, Ouroos 
service for the entire year. Assuming an even more drastic 


outage with both a Clover Bar 171 MW unit and a Sundance 352 MW 
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TABLE IL1-2 


FORECAST OF THE NUMBER OF LARGE GENERATING UNITS 
ON THE INTERCONNECTED SYSTEM 


THe Nominat Stze of Larce Units (Over 49 MW) 
CLASSIFIED IN Stze RANGE SHOWN 


TOTAL OF UNITS 


IEAR See ae Oy Re ee 150 MW ee SO _ OVER 49 Mv 

(50 ~ 100 Mw) (101 - 250 MW) (251 - 400 MW) NuMBER Ma 

TOTAL IN 1969 aea8 a a 12 1395 
aoe oa 

INSTALLED 1970 BSa8 geo BO 14 1852 
Bae He 

INSTALLED 1971 Baan ry | an 14 1852 
ao8 aa 

PROPOSED IN 1972 Beeao Sa [yj 17 2085 
Bee0 geo 

PROPOSED IN 1973 Baan @ee80 ae 19 2542 
rT) Sen D 

PROPOSED IN 197% Seen Bene ae 19 2542 
Saag BBB a 

PROPOSED IN 1975 BeGee0 2888 i EE Ze 2792 
Sa@eeao BeBO a 

PROPOSED IN 1976 Segugu8 Seeeo ae 24 3315 
Beaeaee8 Bean gO 

PROPOSED IN 1977 PTT TL TTT Ly @eo 26 3717 
S28ee80 rT yy an 

PROPOSED IN 1978 Eeaeee a See 27 3888 
rT yf SeeaB0 an 

PROPOSED IN 1979 Seeneaa Baeaeae80 Baa 29 4380 
TT ay a ee gBoO 


IN 1969 THE SYSTEM ALSO INCLUDED 24 THERMAL UNITS EACH LESS THAN 50 MW ano 10 HYDRO PLANTS WITH A 
NUMBER OF HYDRO UNITS EACH LESS THAN 50 MW. THE TOTAL CAPABILITY OF ALL THESE SMALL UNITS WAS 
asouT 610 MW or apouTt 30% OF THE TOTAL SYSTEM CAPABILITY 


By 1979 THE TOTAL NET CAPABILITY OF ALL THE SMALL UNITS (LESS THAN 50 MW) ts EXPECTED To GROW 
SLIGHTLY TO ABOUT 650 MW, BUT THIS WILL THEN REPRESENT ONLY ABOUT 13% OF THE TOTAL SYSTEM 
CAPABILITY 
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FIGURE III-l 


SYSTEM CAPACITY AND DEMAND, MEGAWATTS 
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ALBERTA INTERCONNECTED SYSTEM 
ANNUAL DEMAND AND GENERATING CAPABILITY 


BASED ON 61% LOAD FACTOR IN 1970 INCREASING TO 65% IN 1980 


ENERGY RESOURCES CONSERVATION BOARD 
CALGARY, ALBERTA 
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unit out of service each year from 1977 to 1980 would result 

in an overall capacity factor for all the other thermal units 
barely exceeding the 70 per cent with a 286 MW unit out of 
service during 1975. The Board considers it reasonable to 
anticipate average operation of the thermal plants of an 
integrated system at an overall 65 to 70 per cent capacity 
factor under the assumed outage conditions. This provides some 
check on the suitability of the size of the units now proposed 
by Edmonton Power and by Calgary Power in their current applic- 
atoms: : 

Notwithstanding its respect for the experience and judgment 
of the respective applicants, the Board, recognizing the capital 
cost savings which could voccuraby installing slarver units... woud 
have liked to have seen a directly applicable quantitative 
analysis in support of the sizeuand timing of ‘additional units 
proposed by Edmonton Power and Calgary Power. IneparcCicw laa, 
the Board would have been interested in seeing whether a single 
500 MW unit, perhaps coupled with a gas turbine unit, might 
not have served the interconnected system better. For the time 
being, however, the Board accepts the view of Edmonton Power 
which agrees with Calgary Power, that the operating experience 
with 500 MW units is not yet fully satisfactory, and likewise 
a4 similar view that wowldwapply coe s200F NW unt ane ehe case oF 
Edmonton Power's own system, Such may not be the case by the 
time detailed consideration needs to be given to the next stage of 


expansion. The Board believes that the interconnected system 


. i 


is in aitranstition stage,andrby the late-Seventies sthe use 
of larger undts will probablypbe suet iiedy 
The, Board concludesnythat\ythe 17. MWyundtsenowepropored 


by Edmonton Power are of suitable size, 


IV THE SUITABILITY OF THE CHOICE OF THE 
ENERGY RESOURCES AND THE ADEQUACY OF 
THE FUEL RESERVES 

Views of the Applicant 

The application for the addition of two new units to the 
Clover Bar plant is based on the continued use of natural gas as 
fuel, supplied by Northwestern Utilities, Limited, Edmonton Power 
stated that at the present time economics, air pollution considera-— 
tions and the plant location preclude the use of any other fuel. 

The -posetpitityFofL usineecoal asa tue eatsthe Clover Bar 
site was investigated by the City cf Edmonton in 19652" The 
results of this studyvare summarized inva’ report titled®" Future 
Power Development for the City of Edmonton" which was submitted 
to the Board after the hearing. This study generally indicated 
that gas would be the most desirable fuel supply. The study 
indicated the capital costforrascoel= fired®installationtwould 
be approximately 50 per cent higher than that of a gas fired 
facility. The lower estimated fuel costs would be insufficient 
to justify the expenditure of the additional capital. Edmonton 
Power estimated the fuel cost differential would have to be 10 
cents péer million Btu before av coal fired plant would be 
economical. 

In addition Lo*therniener@cogts ol a coale@girédt fuciiity 
if coal were used, the City would be required to supply a loop 
railway spur, a conveyor to carry coal into the North Saskatchewan 
River Valley to the plant isite, and 4a means of disposing of the 


ash. Additional problems would be encountered due to fly ash 


and sulphur dioxide emissions unless sophisticated control 
equipment were installed, 

In 1965, Edmonton Power also studied the possibility of 
generating power at several locations outside the City. Coal 
fired plants were considered at the coal fields near Genessee, 
50 miles south-west of Edmonton on the North Saskatchewan 
River, and near Ardley, 100 miles south of Edmonton on the Red 
Deer River. The possibility of entering Into a jointaiventures ran 
the Ardley project with the City of Caleary vandethe C€ity or 
Red Deer was investigated and then abandoned because of differ- 
ing reports on the coal field and lack of interest in a joint 
venture on the part of the City of Edmonton? §ylierpexrtrancocteo: 
transmission, the much ereater capital cost and) tne Niche ingeas! 
cost of coal would result in an energy cost that would be 
uneCcOnomiecmtonr ithe GiLty. In the 1965 study, Edmonton (Power 
estimated that even if the cost of gas were to rise 10 per 
cant im 1970, 10 per cent) in 1975. anda tur thermos pers cen Gaim 
1980, the economics would still favour the use of gas. These 
studies concluded that for some time, into the 2uture sthescose 
of energy from a coal fired power plant outside the City would 
not be competitive with the cost of energy from a gas fired power 
plant located in  thevycity. 

Other energy sources, such as hydro and nuclear power 
generation, were not considered to be reasonable alternatives 
tor che use (of ease 

Regarding the adequacy of gas reserves, Edmonton Power 


stated that, based on the results of a study ory Che O1leancd Ges 


1) 


Conservation poands and recent discussions with Northwestern 
Utilities, Limited, it concluded that sufficient gas would be 
available for four units at the Clover Bar station’without supply 
problems. In the -report cited;sthe Oileand Gas Conservation 
Board made allowance in its estimate for the use by Edmonton 
Power of sufficient gas reserves as fuel for the Clover Bar 


station»overwmite Life and talsomtoreantadditional 7200 7000 


KW generating ystatiom usinetnatuyval 'casGiverls 


Views of the Board 

The Board agrees that the use of natural gas in the City 
has both economic and pollution control advantages at the present 
time and the Board concurs with the conelusion of the applicant 
that sufficient eas is available for four units at the Glover Bar 
station, However, the Board emphasizes that, while it may 
include within its various reports estimates of gas consumption 
by: 4 particular user.) 1c sascumeestnatestataplescontractusad 
arrangements have been entered into by that user to assure 
adequate future gas supplies. 

While it remains to be seen whether the use of other fuels, 
or the generation of electric energy elsewhere than in the City, 
is more acceptable for the next stage of generation after the 
completion of the four Clover Bar units, the Board agrees with 
the applicant that natural gas is the most satisfactory fuel to 
be used for the proposed addition to the Clover Bar plant. 


on 


(1) OGCB Report /1-B. Report and Decision Regarding Alberta's 
Future Requirements for Gas. February, 1971. 


VeeTHE SUITABILITY -OFPSPROVIDING THES INCREASED 
CAPACITY AT THE CLOVER BAR SITE 

Views of the Applicant 

As discussed in Section IV, Edmonton Power concluded that 
gas was the most suitable fuel for the next stage of expansion 
and this idéciston then bed tomthevinvestigat tom ormthoscmsiites 
in close) proximity, tonthesloadhcentremoflat bese leye. shdmovion 
Power stated that the Clover Bar site was the most logical 
choice because of! proximity to’ the’ City, loadwcentre Sand proximity 
to the interconnected Provincial system through the existing high 
voltage transmission lines of Calgary Power, \ The generation 
capacity of Glover Bar units: number loandi exceedsybys90gMVA 
the peak load requirement of the system in proximity to the 
Clover Bar) plant.) Thisladditional, 90) MVASwWiIte bemersansterredm to 
the 240 KV bus and added to the generation capacity of units 
number 3) ands 4 for, transmission to other) pants otetheyCatvaot 
Edmonton over Calgary Power high voltage transmission lines. 

Edmonton Power stated that the Clover Bar site is also close 
to a Calgary Power load centre east of Edmonton and could supply 
200 MVA of off-peak power to the Calgary Power system. The site 
is also close to a major’ gas pipe» line system capable of supplying 
adequate fuel, and is attractive from an environmental point of 
view since the prevailing winds tend to carry the plume from the 
power plant away from the City and over an established industrial 
area, In addition, the site is attractive because the North 


Saskatchewan River has a volume of flow sufficient to provide 


49.9. 


adequate cooling capacity for a plant of the size proposed. 


Views of the Interveners 
The interveners did not comment on the choice of the 


Clover Bar site. 


Views of the Board 

The, Board noted fhe iproximtity ~or the, power plant, to arban, 
residential .nd recreational areas, wand, .alsoisthe use iof the miver 
for cooling water, and deals with these aspects of the matter in 
SeeRLon, VLE ioc this srepoce . 

The Board agrees that, with the general capital cost stated 
by the applicant for gas fired thermal generation and the avail-—- 
ability of natural gas and cooling water at the Clover Bar site 
and strictly from the viewpoint of economical generation of 
electric energy in proximity to the City of Edmonton, the site is 
one of the preferred locations in the Edmonton area. The Board 
also agrees with Edmonton Power that the completion of the Clover 
Bar site to its ultimate capacity before, starting a new thermal 
site appears sound on the basis of the data presented. 

Considering the whole interconnected system of the Province, 
the Board notes that there are major load centres in the Edmonton 
area both within then Ci tive offikdmont'on qangswithdn thesare xi 
presently served by Calgary Power Ltd. The addition of generation 
capacity in proximity, to, these ioadi centres. appears prudent, 

The Board accepts that the transmission and transmission inter-— 
connection planned in connection with the proposed addition to 


the Clover Bar plant are appropriate. However, further system 


studies and data on transmission capacity and loading, including 
the effects of operating gas fired thermal plants at other than 
base load, other generation in the Province and likely 
contingencies in the period"1975 to 1980" wilt bewrequtreds>y ecuc 
Board in’ the next*year” or two? as” is f£urtnerediseugsedsinececeion 
EX: 

The Board concludes that the proposed location for the 
provision’ of “increased “capacrey +le"satistectory sub ject to tile 


adequacy of environmental protection. 


aa. 


VI THE ENERGY CONVERSION EFFICIENCY 


Views of the Applicant 
Edmonton Power presented typical design data for the proposed 
unit s* number's’ 3)and! Ay ace Gottows - 
Edmonton Power Clover Bar 330 MW Extension 


Typical Energy Balance of the combined Units 3 and 4 at Maximum 
Continuous Rating 


Heat Load 
106 Btu/Hour Per Cent 


ls Natural Gas 2,870* MCFHe GF4e 0867 Seuy scr m fe a I 6 100.0 
2. Steam Generator Losses 480 15.4 
3. Net Heat to Turbine 2636 84.6 
4. Auxiliaries' Consumption (16 MW) 54 Lied 
a, Net electrical output 1070 34.4 
6. Heat rejection to cooling water via 

condensers 1 Tel 48.5 


7. Cooline twater? flows 7s ez 107 lbs/hr @ 
19.4 degrees Fahrenheit rise ES eZ 48.5 


The proposed units would be single reheat, compound condensing 
turbines with high, medium, and low pressure cylinders. Inlet steam 
would be supplied to the turbine at a pressure of IS00Sps i Cand. 
temperature of 1000° Fahrenheit, and the reheat temperature would 
be 1000° Fahrenheit. A regenerative type air preheater would cool 
the flue gas from 630° F to 250 — 285° F depending upon plant 
loading. 

Edmonton Power also presented a comparison of typical design 
figures for a 165 MW unit and a 300 MW unit. ‘These figures showed 


an improvement in energy conversion for the 300 MW unit over the 


kG 


165 MW unit of only a little over 1 per cent. Edmonton Power 
stated that, in general, the expected improvement in efficiency 
by, installing, a-300, MW unit. idnsteady.of tag Looe Mis Unwed sheaimaximum 
Cf SD epetu cent. Edmonton Power also presented data of predicted 
loads, heat rates.s.andpe asl consumptio0ny forechenperdod, 197185 
1980. These figures for the combined operation of both the 
Clover Bar and Rossdale power plants show a gradually improving 
heat rate with»,a, highwof 11,164 Btu perykilowatt—=houreiny £972 


to alow of 10,186 Btu péerekulowatt=hour; ing 1970 


Views of the Interveners 

The City of Galeary expressed ina eGpinious uate chemo. 
megawatt unit size was related primarily to the growth of the 
City of Edmonton, and that City of Galegary  studtecunave 
demonstrated increased costs to be expected from small size units, 
The City of Calgary did not®singlefoutblthenrmalgefticiency gas 
particularly sienteicant. Canadian UttlitivesmagdsCalcearverowes 


did not comment on the efficiency of the proposed units. 


Views of the Board 

The efficiency of the proposed Clover Bar units affects the 
overall efficiency of the interconnected system and is thereby 
related to the efficiency of -thesunits ‘proposed for the Sundance 
site. For completeness and continuity, parts of the discussion 
with respect to the Sundance site have been repeated in what 
follows. in connection with Clover Bar. 


The Board notes that the overall design efficiency of the 


ee Sg a 


generation of electric energy from fuel with the proposed units 
will be slightiy"berter than 34 per "tent. “This corresponds to a4 
thermal conversion of about 9900 Btu per kilowatt-—hour and is 
similar to that of the existing 165 Megawatt unit. The largest, 
most efficient power plants show thermal conversion design 
figures of gabout 8700 Bou. per kilowatt-hours butwactual thenmadl 
conversion figures, recorded with, these plants, in.operation are 
between 9000 and 10,000 Btu per kilowatt-hour. The failure to 
attain design fiLeures can be vattrabuted) te the effecteot senesce 
units operating at loads ,diffenent £rom their design ratings, to 
the use of fuels, differing from those .for which. the boilers were 
designed. dndstogehe addition of .envLnonmental ipvotectian 
devices. 

In the past 50 years thermal conversion has improved from 
about 25,000 Btu per kilowatt-hour to just under 9,000 Btu per 
kilowatt-—-hour. However, it has taken the last ten years to 
improve thermal conversion from 10,000 to 9,000 Btu per kilowatt- 
hour, and present expectations, ,are that many. yearns, of research 
will be required before conventional fossil fuel units can be 
expected to approach the theoretical limit of approximately 
7,000 Btu per kilowatt-—hour. 

The Board concludes that units with, reheat, operating at 
1000° Fahrenheit and in the ranee of 1500 (to 3000 ped. are the 
norm for the size of units proposed, and that the energy 
conversion efficiency of the proposed Clover Bar units is 
satisfactory having regard fo pregent technology, reliability) and 


Lhe orwell 


VII ‘THE “RELATIONSHIP OF THE “PROPOSED ADDITION 
TO THE EXISTING POWER PLANT 

Views of the Applicant 

The application ofChdmonton*Powere@is ys in part  @Lorrapprovar 
of an addition’ tothe existing power plant. Edmonton Power 
submitted that the two units proposed were logical additions to 
the power plant and would allow the installation of an identical 
palr-of units similar to the first Cworunite inetalwodeatatie 
Clover Bar site. 

Information was furnished on the existing operation including 
a description of matters affecting the environment. Appendix A 
provides a description of approvals obtained from other Government 
agencies. In partioulan, a research projectiinvolvinc wind 
tunnel study and concerned with the dispersal of Clover Bar smoke 
plumes has resulted in a decision by Edmonton Power that the 
proposed stack height of about 230 feet above grade level is 
adequate. The atte lle Re referred to other advantages of the 
common facilities already at the site and attached an estimated 


value of $1,300,000 to these advantages. 


Views of the Interveners 

The City of Calgary, Calgary Power and Alberta Power as 
interveners agreed that the addition to the capability of the 
Edmonton system was required, but did not comment specifically ™ 
on the relationship of the proposed addition to the existing 


power plant. 


Views of theatboard 

In view of the close relationship between the subject of the 
application, the proposed addition of units number 3 and 4, and the 
existing “Clover, Bary Powers! lant ties board, ped Levea.d Co proper co 
consider a single approval covering both the existing plant and the 
proposed addition, This would be compatible with the provisions 
of The Hydro and Electric Energy Act, and would allow the 
incorporation of conditions suitable for ensuring that the 
entire operation at the Clover Bar site conform with the 
appropriate standards related to environmental control. Such 
treatment would be the same as that applied in the case of the 


1971 Battle River “application and the recent Sundance. anplication : 


VILL THE IMPACT OF *THE FROPOSA LAO eHE 
ENVIRONMENT 
Atmosphere 

The principal effects of the operation of the first two 
units of the Clover Bar power plant and the additional two proposed 
units on the atmosphere would be those associated with the 
discharge of oxides of nitrogen, derived from the combustion 
of the gas fuel. 

(1) Relevant Provincial Standards 

The standards of the Department of the Environment relate 
both to the emission of the pollutants and to the actual ground- 
level concentrations. 

With respect to the permissible emissions of gaseous 
pollutants, the Department expresses the maximum permissible 
quantities in terms of the calculated ground level concentration 
resulting from the discharge of the expected pollutants through 
a stack of prescribed height. The standard requires that the 
calculated ground level half-hour average concentration of oxides 
of nitrogen expressed as nitrogen dioxide not exceed 0.30 parts 
per million in rural areas and 0.20 parts per million in urban 
areas, 

The ground level concentration standards of the Department 
are expressed in, the publication, "Ambient. Air Ouaiiity Standards” 
issued by the Environmental Health Division of the Department of 
Health in September, 1970. These limit actual ground level 
concentrations of total oxides of nitrogen, expressed as nitrogen 
dioxide, to 0.30 parts per million averaged over one hour and 


to 0.10 parts per million averaged over 24 hours. 


(2) seVlews oO fethe inn LL eant 

The applicant stated that the waste gases from Units 3 
and 4 would be exhausted to the atmosphere through a single 
stack 16 feet in diameter serving both boilers. The stack 
would. be identical to that presently .used for nits 1 and 12 
and would be 231 feet above grade in height. 

Edmonton Power stated that at maximum continuous rating 
the average oxides of nitrogen emission rate per unit would be 
480 pounds per hour and the maximum rate would be 570 pounds 
per hour. ,These rates are equivalent to 1.6 and 1.9 standard 
cubic feet per second and stack gas concentrations of 300 and 
2. On Ty airet ec per million at the average and maximum emission rates 
respectively. Using the above emission rates and stack gas 
concentrations the applicant calculated a maximum ground level 
concentration of oxides of nitrogen expressed as nitrogen 
dioxide from the four units of 0.148 parts per million at ground 
level « well withing the, Provinclalvstandand of 0. 20 parts »pex 
mitlion: The applicant stated that tests made on the existing 
unLt cab maximum continuous crabinseindiceated the “actual tack 
concentration of oxides of nitrogen to be 210 parts per million, 
much less than that predicted. This lower concentration would 
result in lower ground level concentrations of oxides of 
nitrogen than indicated by the calculations and quoted above. 

In order to ensure that emissions would be a minimum the 
applicant sproposeGsi toeincouporate sovertlire ports for rteductian 
of oxides OL nitrogen cngall boilers. Cons udenaG Lonel smanlsco 


being piven to smodizvingwthe botlersstor Clue pag recine lations co 


further reduce oxides of nitrogen emissions. The proposed 
modifications result from a research test program which 
commenced at the plant in 1970 on reducing the formation of 
oxides of nitrogen in the combustion chamber of the boilers. 

To assist in the control "of eG€missions) of Oxides oF 
nitrogen during day to day operations the applicant proposes 
to equip both stacks with continuous mass emission rate monitors 
to continuously measure and record the emission of oxides of 
nitrogen to the atmosphere. 

To determine the effect of ground topography and building 
obstruction on the behaviour of the plumes from the Clover Bar 
Generation Station the applicant engaged a consultant to conduct 
a wind tunnel study. The study indicated that the proposed 
231-foot stack height is sufficient to remove the plume from the 
region of pronounced aerodynamic downwash in the vicinity of the 
plant at the wind speeds tested, tromeyl3 >to 27 mille@e per hours 

The applicant has carried out a program of atmospheric 
monitoring for several months of each winter since 1967. 
Atmospheric oxides of nitrogen and ozone concentrations were 
measured continuously at four different locations in the north-east 
section of the City sot Edmonton, D[Nemapplicant stated seiacmule 
test results show that the Clover Bar Unit No. 1 has not 
increased oxides of nitrogen levels at the locations studied by 
any measurable amount to date. The applicant proposed to 
continue the test program and to expand it further to obtain 
summer data. 


Edmonton Power was questioned regarding what plant 
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modifications might be required in the future to allow for 
recreational use or possible residential development close to the 
plant? In reply it stated that in the event that recreational 

or residential development resulted in a change of the present 
environmental standards it would be prepared to make whatever 
plant modifications might be necessary to comply with the change. 

(GC) @eViilewse or” Enewcoara 

Board staff calculations of the nitrogen oxides emission 
rates at full load conditions indicate that the equivalent 
maximum nitrogen dioxide emission rate would be 560 pounds per 
hourgper sonic. Using this emission rate Board staff calculated 
a maximum one half hour average ground level concentration of 
nitrogen ‘dtoxidemote0.20eparta per mil tioniwith  founsunies 
operating at maximum continuous rating. Thisseconcentrationwis 
higher than that calculated by the applicant but still meets the 
Provincial standard. 

Considering the results of the Board staff calculations, the 
applicant s®ealculations methestesit results indicating» lower suban 
design emission rates of oxides of nitrogen and the wind tunnel 
testaeresults, submitittedsby the applicant, the) Board\is ofsthesoniaton 
that the measures proposed by the applicant for protection of 
the atmospheric environment are satisfactory. Should an approval 
be issued for the plant, the Board believes that it would be 
appropriate to express the pollutant emission restrictions 
directly in terms of the maximum number of tons per day of each 


pollutant rather than indirectly through calculated ground level 
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concentrations. Further, the Board had adopted restrictions on 
actual’ grounds levelyconcentrations, of poxidesLoOtonitLrogensequiyva lene 
to the Department's calculated concentrations and more stringent 
than the Provincial Ambient Air Quality Standards. The Board 
believes it proper that any approval issued for the plant 

contain conditions requiring that actual ground level concentra- 
tions of oxides of nitrogen not exceed the stricter of these 
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Water 

Several features of the present and proposed operation of 
the Clover Bar plant affect or could affect the North Saskatchewan 
River. Most important is the possible effect on the fish and 
plant life of the river of the temperature increase caused by 
the addition of heat to the plant cooling water. Other matters 
of concern are the disposal of auxiliary cooling water, the 
disposal of boiler blowdown, the disposal of demineralizer 
wastes and the containment of oti eandechemica lespatla- 

(a) Relevant Provincial Standards 

The standards prescribed for the Province are those set 
forth in the publication "Surface wwater (OWwallty Criteria ioseied 
by the Environmental Health Division, Alberta Department of Health, 
August, 19/70. The prime considerations respecting) this applica on 
are the temperature rise resulting from circulation of cooling. 
water, the pH of the water returned to the river and possi1b lemon 
and chemical spills? 


The standards state that the temperature rise above the 


ambient water temperature shall not exceed 3 Centigrade degrees 
(5.4 Fahrenheit degrees). With respect to pH the standards 
require) thisy toy bes in the range, of) 645) to, 945. butenot, altered 
more than, 0¢5) pH units ftom background, vabhue.j) The, standards 
require “phat; willlshandrereasesi\be,oubstantis llyjabsents In 
commenting on the specific water quality objectives the 
publicat Longretates; that thesstandardes, are ufor evaluation’ of 
conditions, except? an) ic Loses proximity) tos outfiiealils as: prescribed, by 
the Provincial Board of Health (whose functions in this area are 
now being carried out by the Division of Standards and Approvals 
of the Department of the Environment). 

(b) Views of the Applicant 

The applicant stated that with all four units operating at 
maximum continuous rating the heat rejection to the cooling water 
would be approximately 50 million Btu per minute. This would 
result in a cooling water temperature increase of 19.4 Fahrenheit 
degrees. At minimum river flow rates of 1,125,000 gallons per 
minute the river temperature would increase approximately 4.5 
Fahrenheit degrees after complete mixing, which temperature increase 
falls within the Provincial standard of 5.4 Fahrenheit degrees. 
The applicant stated that once the Bighorn Project becomes 
operational the minimum river flows would be somewhat higher and 
less temperature rise would result. During summer flow conditions 
the temperature rise after complete mixing with 4 units operating 
at maximum continuous rating was calculated to be approximately 
2.2 Fahrenheit degrees. 


Preliminary observations indicate that the heated cooling 


water discharged from the plant mixes gradually with the general 
river flow “and stretches ‘out *into''a Vong warm™zone which’ e@tays 
quite close to the bank of the river. After flowing some distance 
downstream the temperature of this heated zone approaches the 
upstream ambient river water temperature. The preliminary 
observations indicate that no thermal barrier to the migration 

of aquatic life would be formed. Edmonton Power proposes to 
further study the effects of the generating station thermal 
discharge on the North Saskatchewan River to ensure that no 

harm would result. 

Auxiliary cooling water would be discharged directly into 
the main cooling water discharge lines which discharge to the 
river approximately 300 feet downstream from the pumphouse. 
Because of the relatively low heat rejection the river temperature 
increase due to the auxiliary cooling water heat load would be 
negligible. 

The applicant stated that boiler blowdown would be cooled 
before discharge to the river. Maximum blowdown rate per unit 
would be 15,000 gallons per day, although the normal blowdown for 
Unit 1 now averages less than 150 gallons per day. The pH of 
this water is normally between 9.5 and 9.8. 

Demineralizer wastes would be collected in a tank and 
neutralized’ to’ a ‘pH of 6.70"? 'to 8-0) betore’ discharee® to) thelfriver, 
Edmonton Power stated that the completed station with four units 
operating would create less than 20,000 gallons per week. The 
discharge of these wastes to the river was approved for four 


units by the Department of the Environment with the issuance of 


Final Water Pollution Approval No. 171-S-1971 dated September 24, 
12 71% 

Ehedapplicant, stated, thatyplant ,oil, spills, woudd,be. contained 
by an oil separator installed in the plant drains sump. Major 
plant chemical spills would be contained within dikes surrounding 
the bulk acid and caustic storage tanks. A holding pond 
would be used for containment of waste water resulting from boiler 
cleaning. 

(c) Views of the Board 

The Board recognizes that excessive heat rejected from the 
cooling process to the river could cause environmental problems, 
especially if a region of heated water were to extend across the 
entire river channel. However, preliminary studies undertaken by 
the applicant indicate that the expected temperature rise in the 
river will mot exceed the present thermal standards of the Depart— 
ment. The applicant further states that an improved situation 
in the river due to increased flow should exist in the future 
after the Big Horn Dam becomes operative, and the Board appreciates 
that variable flows in the river will result in variable temperature 
changes. As a condition of approval therefore, the Board believes 
that the applicant should arrange for properly qualified persons 
to conduct temperature and biota studies of the river as required 
by the Department of the Environment to ensure that proper water 
quality is maintained. 

With respect to the auxilliary cooling water the Board 


notes that it will be discharged into the main cooling water lines 
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and because of low heat content in comparison with the condenser 
cooling water will have a negligible effect on river temperature. 

As a condition of approval, the disposal of boiler blowdown 
water, demineralizer wastes, boiler cleaning solutions and other 
chemical processes should meet the proper water quality standards 
and disposal methods as required by the Department of the 


Environment. 


IX THE ADEQUACY OF THE PRESENT PLANNING 

FOR THE EXPANSION OF ELECTRIC GENERATION 

AND TRANSMISSION FACILITIES IN ALBERTA 
Views of the Applicant 

Edmonton Power stated that a suitable level of generating 

reserve capacity had been accomplished by the joint planning 
committee. The applicant also stated that liaison between the 
three parties to the Reserve Sharing Agreement occurred either 
in formal meetings held in an office, or inswother ways tor a 


total of about one=half dozen times per year. 


Views of the Interveners 

(1) Alberta Power 

Alberta Power stated that it had reviewed the Edmonton Power 
application and considered the proposed additions to the power 
plant to comply with the intent of the Reserve Sharing Agreement 
and to be in the public interest. 

Zs) City Ofte Care any 

The City of Calgary stated that, "As the largest non-generating 
electricalsutilityveadns they Provinceseths Cityeot Calearys prop dices 
tosinitdate and, to participate tully, ingithesginvyestigation®otethe 
practicability.of)a jointeventuretiermatheseenerationgor felect mic 
energy in Alberta. Wesurgesthe Board to endorse’ the concept of 
such a joint venture so that planning may commence immediately 
as it must if such an undertaking is to be ready to meet the 
electricademands jof the sProvince by LO7s". 


The.Glty of Calgary ssaic it gbased jite statement tontthe fact 
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that given the power plants, for approval of which Edmonton Power 
and Calgary Power were applying, the generation requirements of 
the interconnected system would be met up to the year 1978, but 
then the major generating utilities in Alberta must have under 
construction the plant or plants to @wnandle the next piace ormioaa 
growth of the =Province, The City of Calgary submitted that the 
Board should tavour the formation of al joints venture oreruose 
electrical utilities willine to, share in thevecostseandspene. wes 

of a generating plant located on the most economic site with units 
suited to the overall requirements of the Provincial grid. 

The Gity of Caleary turther ‘clarified wittserc oleae ee, 
stating that L€ was asking the Board €o investivate the 
practicability "or such a venmcure. Lt “stated (that alt was wi. tan 
to become a partner if such a scheme was practical and that it 
had’ *the- authority “to” participate in) a JOine venlurew in sine 
development of a public utility under "Tie terms orescecuLon a7. 
of The Municipal -Government Act, [ney Gilty ose ca loaryeato mae c 
make any comment on the adequacy of present planning. However, it 
urged? the Board* tio endorse "Che concept of jJoIne VeEncULring somo G 
planning could start immediately in order to meet the electrical 


demands of the Province by 1978. 


Views of the Board 

The views of the Board on the subject of joint planning are 
fully expressed in the Calgary Power report on the expansion of 
the Sundance plant. Because the question of planning is of such 


vital importance to the Province as a whole the Board considers 
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it advisabletittoe wepeat Wtsrwiews ine this’ renore, 

Notwithstanding the discussion, and exchange of information 
described by Edmonton Power as having taken place with Calgary 
Power and Alberta Power during the planning process the Board 
believes that overall planning in the future could be improved 
in the public interest. The evidence heard at the hearings of 
the applications of Edmonton Power, Calgary Power and Canadian 
Utdi#litiesyindicates) that) thevcurrentetypesoftplanningvisywprinarily 
related to co-operation between the three essentially separate 
systems. Each of the three utilities appears to keep the others 
informed of the size and location: of» proposed units to be 
installed in its own system, but there seems to be no direct 
appraisaleofhthewmeed iatzer typefendslocationvohiunite iromtan 
overall Province-wide basis. 

Moreover, as; indicated to the: Board in the Calgary Power 
hearing, planning has been directed principally to the provision 
of needed capacity with little direct consideration to the 
suitability of the resulting energy reserves. The Board also 
believes that adequate planning should incorporate a study of 
the scheduling of the operations of the units in the interconnected 
system for overall optimum operations. Environmental problems 
have become a major concern and their consideration must be 
included in future planning. Further jciti avould tappear (that 
insufficient consideration has been given to the possible 
advantages of joint venturing. 


The Board finds that the objectives outlined in the preamble 


of the Reserve Sharing Agreement are generally compatible with 


good planning. However, section 11 of the Agreement appears 

to override some of these objectives by permitting each utility 
to consider’, and) tovencourage it toxdevelopeyaits: ownerequirementes 
more or) less»*inhisolationyrathersthantine.thesbestVinterescaot 

the Province as a whole. 

The Board suggests that the Reserve Sharing Agreement 
involving only the three major generating utilities does not fully 
satisfy the desirable criteria for a planning program for the 
Futuner Both the Cities of Medicine Hat and Lethbridge are involved 
in electric energy generation and had expressed a desire either at 
the hearing or subsequently to participate in overall planning 
and to be kept infomed of the joint operation procedures. The 
City of Calgary also Wishes) to participateRingsanystutcurcgaplanning 
program and would also be prepared to join financially in future 
development “if practical, 

As Calgary Power had already stated to the Board at its 
hearing, however, no serious ‘power failure or shortage of power 
or energy has been experienced under the present co-operative 
action. The Board is impressed with this record based on 
voluntary and informal planning and joint operation and it speaks 
well of the combined efforts of the major generating utilities 
at this date. While present planning methods have served the 
Province well to this time the Board believes that more 
comprehensive and formal planning must be carried out in the 


future. 
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The Board urges the establishment of a more formal Inter- 
Utility-Planning Committee to carry out future planning studies. 
The membership of this planning committee should include not 
only the present parties to the Reserve Sharing Agreement but 
also representatives from the City of Calgary, the Cities of Red 
Deer, Medicine Hat and Lethbridge, as well as a representative 
from the Co-operative Activities and Credit Unions Branch of 
the Department of Agriculture. The Board would be prepared to 
have an observer attend appropriate committee meetings, 

The Board requests that a suitable committee be established 
as soon as possible and that it proceed immediately with studies 
of future generation and transmission programs to provide for 
optimum development to serve the interconnected system of Alberta 
in the publiec-tnterest for a period of twenty or so years. Such 
studies should cover the possibility of developing any part of 
the future, facilifitves, by meanseoe joint ventures; The Board 
also asks that a report outlinine the results of the studies be 


presented to glteat the earlisste practical  pime, 


X DECISION 


Having regard to its responsibilities under the Act 
and to its views herein expressed, the Board is prepared, with 
the approval of the Lieutenant Governor in Council, to issue 
to Edmonton Power an approval pursuantiromsection./ so >ethemacr. 
The approval would be of (thevconstruct onsotmuUnius ance 
and of the operation of the expanded power plant. line fae cet 
it would be a consolidation of the approval the applicant 
is now deemed to hold torn Units 1 andy2Z witheonestoretne 
construction and operation, of the proposed additionalmUnitess 
and 4. The conditions contained in the approval would apply 
to the entire operation. 

Having concluded that the additional generating capacity 
is needed and that the proposed additional Units 3 and 4 
are suitable for the service of consumers supplied by Edmonton 
Power and for the generation of electric energy in Alberta, 
the Board is prepared, with the approval of the Lieutenant 
Governor in Council, to, order the connections o te Unwuse 2 seo 
4, when they are constructed, to the Edmonton Power transmission 
lines and the Calgary Power transmission lines at the Clover 
Bar ps Gen 


The approval and order would be generally in the forms 


set out in Appendix B, and subject to the terms and conditions 


herein contained. 


Respectfully submitted, 


Vernon Millard 
Vice Chairman 


Tt Bor ON eer Jas 


Board Member 


J ——<—_ 


N. Berkowitz 
Board Member 


DATED at Calgary, Alberta 


thistz>thedayrom April. eA Dee Lone; 


APPENDIX A 


SUBSISTING APPROVALS FOR THE CLOVER BAR 


POWER PLANT 


Edmonton Power from time to time obtained certain approvals, 
permits and licences for the Clover Bar power plant. || The 
approvals; permits and“Witcences granted by errovincialwaucnorieies 
are: 

1b September 14, 1967 -— Interim Licence No. 6047, 

from ‘the Director of Water Resources, for 
construction of works necessary for utilization 

of water applied for from North Saskatchewan River 
for industrial purposes. 

ee April ils, [968 > Final Air PolluttonumApprovat 

No. 689-EDM-P-084, from Provincial Board of Health, 
for power plant of two units each having a capacity 
of 165.megawatts. 
eee June &, 1971 — Final Water Pollution vAporoval 
No. L65-S—-19/1, from Provincial Board ofseneat tae 
for chlorinatiom of cooling water ae thesGlover 
Bar Generating Station. 

4, September 24, 1971 - Final Water Pollution Approval 
No. L/1L=-S=1L9 7, from Provineial Board, ofstcalen: 
for Water pollutlon control) au the Clover bar 


Generating Station. 


A-2 


In addition the following were etanted*by local® authorities: 

De January 5, 1968 -— From the Edmonton Regional 
Planning Commission, approval of the location of the 
plant and confirmation that a certain subdivision 
approval of April 1967 had that effect. 

6. January” 192991963" — from’ the City Planning Department, 


City of Edmonton, Development Permit to construct 


at powerplant? 


APPENDIX B 


FORMS OF APPROVAL AND ORDER 


Form of Approval 


PROVINCE OF ALBERTA 
THE HYDRO AND ELECTRIC ENERGY ACT 
ENERGY RESOURCES CONSERVATION BOARD 


IN THE MATTER of the Clover Bar 
power plant of the City of 
Edmonton, above the east bank 
of the North Saskatchewan River 
in the City of Bdmonton 


APPROVAL NO. HE 


The Energy Resources Conservation Board, pursuant to 
The Hydro and Electric Energy Act; being schapter 49 e90f the 
Statutes of Alberta, 1971, and*@the® Lievtenane Covernor. in 
Council having given hisvauthorazatironmbysOrdeugmingcoure is 
dated 1972, and numbered 0O.C. (g2% 
hereby orders as follows: 

lL. The construction and coperation® by Ven eccityeor 
Edmonton (hereinafter called "the Operator") of a power plant 
located in the S.W.2 of "Section™ 20 Townships oo, hangesn 
West of the 4th Meridian, above the east bank of the North 
Saskatchewan Rivér in the City of Edmonton is) approved: 

2. Subject “to the’ cther "provisos fo mithie: Approva Le 
the power plant shall be in accordance with 

(a) Interim License N6, 6047 dated september i4.. 


1967, from the Director of Water Resources 


Bez 


for (thesutilizationaat water applied for 
from the North Saskatchewan River, 

(b) Approval No. 689-EDM-P-084, dated April 18, 
19G8)7 from the Provincial iBoard *of Healthy 
granting a Final Air Pollution Approval 
subject 4Cotcertain ttoudipions ior the 
insta Plat Von sandw@operationeor (Unit “No. ol 
ancy Unies Non : 

(c) ApprovakbiNo”. 4b65-S-1971 (dated june 8th, 1971. 
from the Provincial Board of Health granting 
a Final Water Pollution Approval for the 
chlotamation ofecioo line waren ai thie Clover 
Bar Generating Station, 

(d)—- Approval No S:l/l-S-=1971 dated September 24th, 
L997 lL -arromethemP roy incite Wetoand jot Health 
granting a Final Water Pollution Approval 
Lom Wa herepo lbluticon control “atthe Clover 
Bar Generating Station, and 

(e) an application by The City of Edmonton on 
behalf of Edmonton Power to the Energy Resources 
Conservation Board dated September 24th, 1971 
and evidence given in» support of the applic-— 


ation ain a Wearing. on elaniary gst aLo 724 
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the (E5) The waste gas from the power plant boilers shall 
be emitted to the atmosphere through two stacks of a height 

(a), of not leseuthan 23 etect mand 

(b) sufficient to maintain the half—hour 
average ground level concentration 
of oxides of nitrogen, expressed as 
nitrogen dioxide, below 0.20 parts 
per million. 

(2) The emission of oxides “of nitrocen expressed 
as nitrogen dioxide, to the atmosphere from each boiler stack 
shall not exceed 12 long tons per day. 

(3) The waste heat from the condenser cooling water 
when returned to the North Saskatchewan River shall not result 
in a thermal barrier, as defined by the Department of the 
Environment, exceeding 5.4 Fahrenheit degrees. 

(4) The disposal to the North Saskatchewan River of 
any water from the auxiliary cooling, boiler blowdown, chemical 
processes, or other power plant use shall be in a manner 
satisfactory to the Department of the Environment and shall meet 
or be better than any applicable standard of water quality or 
purity as determined by the Department of the Environment. 

4. (abs) The Operator shall conduct temperature and 
biological surveys of that portion of the North Saskatchewan 
River which might be affected by the operation of the power 


plant as required by the Department of the Environment. 
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(2) The Operator shall maintain a monitoring program 
satisfactory to the Department of the Environment to provide a 
continuous record of the ground level concentrations total 
oxides of nitrogen in the atmosphere, wind speed and wind 
dareectiLon. 

(3)~" The Operator shail continuously monitor to the 
satisftactionvyot the Board) the, mass, emission, rate of total 
oxides of nitrogen from each stack. 

(4) "The Operator shall prompely report 

(a) to the Department. of the Environment, 
data from the surveys and programs 
nequineds under ssaubc laqusies .(1). and 3(2).. 
and 

(b), ‘to the, Board, data from, the, monitoring 
required under subclause (3). 

5. tihe Boardjwat any, bi me, 
(a) upon its own motion, or the request of 

the, Department, of the, Environment ,,.or 

(b) supon the; appiicatd om iof an intenested person, 
may vary the terms and conditions hereof or rescind this 
approval. 

MADE: at. the City: of Calgary, in the Province of 


Alb ent aur hess day of e-Bay 0.5 19/72. 


ENERGY RESOURCES CONSERVATION BOARD 


G. W. Govier 
Chairman 


Form of Order 


THE PROVINCE OF ALBERTA 
THE HYDRO AND ELECTRIC ENERGY ACT 


ENERGY RESOURCES CONSERVATION BOARD 
ORDER NO} Music HE 


An order regarding the Clover Bar Power Plant 


The Energy Resources Conservation Board, pursuant 
to The Hydro and Electric rnersy Act™’ beret chapter 49 of the 
Statutes of Albérta, 1971,’ and the Lieutenant Governor in Council 
having given his authorization by Order in®G€ouncil dated 
1972, and numbered 70. Ce /72, hereby orders as follows: 
Ta The City of Edmonton at the time of the commencement 
of the operation of each of Unit 2 Unit's SndeUnat “eof wone 
Clover Bar Power Plant shall connect that unit to its trans- 
mission lines at a point in the South-west quarter of Section 
20, Township 53, Range 23, West’ of the 4th Meridian. 
Ze The City of Edmonton at the time of the commencement 
of the, opéeration.of each of Unit 25 Unit sand Unit, 4 o.eseire 
Clover, Bar ‘Power Plant shaLl¥ connect! “hattunaty tom theartrans— 
mission lines of Caleary Power Ltd. atm aiwpmoint in Ghersowene 
west quarter of Section’ 20% ‘Township 53, Ranze 25, West of the 
4th Meridian. 
MADE at the City of Calgary, in the Province of Albperca 
this day of ete Ds LOZ, 
ENERGY RESOURCES CONSERVATION BOARD 


G. W. Govier 
Chairman 
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